absorption becomes more effective and the lh mobility is reduced, as displayed in Fig. 4(b) . Such effect is present for NWs with different widths and strains. Fig. 4(c) shows the relative lh mobility fluctuation, Dl lh =l lh ½70 K, where Dl lh ¼ ðl lh ½70 K Àl lh ½300 KÞ, as a function of the NW width for different values of strain. For lh, the mobility at low temperatures is high ( Fig. 4(b) ). Moreover, one may observe a drastic drop in mobility at high temperature depending on the NW width and strain. For a system without strain, a large but monotonic drop in the mobility is achieved for NWs with width larger than 100Å. In real systems, however, free standing NWs grow with built-in strain, 6 which has a direct impact on the dependence of l on temperature and width. As the strain increases, the lh-hh subband reversal is possible depending on the NW width, thereby resulting in a highly sensitive mobility on temperature and/or width. For example, for e jj ¼ 0:9%, 6 and for width values close to 50Å, the mobility exhibits a sharp change as a function of the temperature.
In summary, the hole mobility in InP semiconductor NWs can be tuned by the NW size, strain field modulation, and temperature conditions. The MD with realistic force potentials allowed the characterization of the LO-phonon energy renormalization due to the reduced dimensionality and variations of the phonon lifetimes with temperature. These features are essential ingredients for the characterization of carrier mobility. The fact that the ground state can switch character between hh and lh with strain and/or size is also highlighted. In addition, steep variation of the mobility can be attained when the energy separation between the two valence subbands equals the LO-phonon energy. These conditions can be tuned by size or strain fields and are also affected by temperature, and should be taken into careful consideration when designing possible NW-based devices. The extension of these results to other III-V NWs with zincblende structure is straightforward, leading to analogous qualitative behavior. Yet, for instance, InAs NWs would present higher lh-mobility due to the relatively lower mass (m lh $ 0:027) if compared to InP (m lh $ 0:12) NWs.
